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THE question of questions for mankind-the problem which underlies 
all others, and is more deeply interesting than any other-is the 
ascertainment of the place which Man occupies in nature and of his 
relations to the universe of things. Whence our race has come; what 
are the limits of our power over nature, and of nature's power over 
us; to what goal we are tending; are the problems which present 
themselves anew and with undiminished interest to every man born 
into the world. Most of us, shrinking from the difficulties and 
dangers which beset the seeker after original answers to these riddles, 
are con- tented to ignore them altogether, or to smother the 
investigating spirit under the feather-bed of respected and respectable 
tradition. But, in every age, one or two restless spirits, blessed with 
that constructive genius, which can only build on a secure 
foundation, or cursed with the spirit of mere scepticism, are unable to 
follow in the well- worn and comfortable track of their forefathers 
and contemporaries, and unmindful of thorns and stumbling-blocks, 
strike out into paths of their own. The sceptics end in the infidelity 
which asserts the problem to be insoluble, or in the atheism which 
denies the existence of any orderly progress and governance of 
things: the men of genius propound solutions which grow into 
systems of Theology or of Philosophy, or veiled in musical language 
which suggests more than it asserts, take the shape of the Poetry of 
an epoch. Each such answer to the great question, invariably asserted 
by the followers of its propounder, if not by himself, to be complete 
and final, remains in high authority and esteem, it may be for one  
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importance of such an inquiry is indeed intuitively manifest. Brought 
face to face with these blurred copies of himself, the least thoughtful 
of men is conscious of a certain shock, due perhaps, not so much to 
disgust at the aspect of what looks like an insulting caricature, as to 
the awakening of a sudden and profound mistrust of time-honoured 
theories and strongly-rooted prejudices regarding his own position in 
nature, and  his relations to the underworld of life; while that which 
remains a dim suspicion for the unthinking, becomes a vast 
argument, fraught with the deepest consequences, for all who are 
acquainted with the recent progress of the anatomical and 
physiological sciences. I now propose briefly to unfold that 
argument, and to set forth, in a form intelligible to those who possess 
no special acquaintance with anatomical science, the chief facts upon 
which all conclusions respecting the nature and the extent of , the 
bonds which connect man with the brute world must be based: I shall 
then indicate the one immediate conclusion which, in my judgment, 
is justified by those facts, and I shall finally discuss the bearing of 
that conclusion upon the hypotheses which have been entertained 
respecting the Origin of Man. The facts to which I would first direct 
the reader's attention, though ignored by many of the professed 
instructors of the public mind, are easy of demonstration and are 
universally agreed to by men of science; while their significance is so 
great, that whoso has duly pondered over them will, I think, find little 
to startle him in the other revelations of Biology. I refer to those facts 
which have been made known by the study of Development. It is a 
truth of very wide, if not of universal, application, that every living 
creature commences its existence under a form different from, and 
simpler than, that which it eventually attains. The oak is a more 
complex thing than the little rudimentary plant contained in the 
acorn; the caterpillar is more complex than the egg; the butterfly than 
the caterpillar; and each of these beings, in passing from its 
rudimentary to its perfect condition, runs through a series of 
changes,  the sum of which is called its Development. In the higher 
animals these changes are extremely complicated; but, within the last 
half century the labours of such men as Yon Baer, Rathke, Reichert, 
Bischoff, and Remak, have almost completely unravelled them, so  
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whole yelk is converted into a mass of granules, each of which 
consists of a minute spheroid of yelk-substance, inclosing a central 
particle, the so-called nucleus (F). Nature, by this process, has 
attained much the same result as that which a human artificer arrives 
at by his  operations in a brick-field. She takes the rough plastic 
material of the yelk and breaks it up into well-shaped tolerably even-
sized masses-handy for building up into any part of the living 
edifice. Next, the mass of organic bricks, or cells as they are 
technically called, thus formed, acquires an orderly arrangement, 
becoming converted into a hollow spheroid with double walls. Then, 
upon one side of this spheroid, appears a thickening, and, by and bye, 
in the centre of the area of thickening, a straight shallow groove (Fig. 
14, A) marks the central line of the edifice which is to be raised, or, 
in other words, indicates the position of the middle line of the body 
of the future dog. The substance bounding the groove on each side 
next rises up into a fold, the rudiment of the side with of that long 
cavity, which will eventually lodge the spinal marrow and the brain; 
and in the floor of this chamber appears a solid cellular cord. the so-
called notochord. One end of the enclosed cavity dilates to form the 
head (Fig. 14, B), the other remains narrow, and eventually be- 
comes the tail; the side walls of the body are fashioned out of the 
downward continuation of , the walls of the groove; and from them, 
by and bye, grow out little buds which, by degrees, assume the shape 
of limbs. Watching the fashioning process stage by stage, one is 
forcibly reminded of the modeller in clay. Every part, every organ, is 
at first, as it were pinched up rudely, and sketched out in the rough; 
then shaped more accurately; and only, at last, receives the touches 
which stamp its final character. Thus, at length, the young puppy 
assumes' such a form as is shown in Fig. 14. In this condition is has a 
disproportionately large head, as dissimilar to that of a dog as the 
bud-like limbs are unlike his legs.  

FIG. 14. 
The remains of the yelk, which have not yet been applied to the 
nutrition and growth of the young animal, are contained in a sac 
attached to the rudimentary intestine, and termed the yelk sac, or 
umbilical vesicle. Two membranous bags, intended to subserve  
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cranium.  And, on the other hand, it is even more closely affined to 
the skulls of certain ancient people who inhabited Denmark during 
the 'stone period,' and were probably either contemporaneous with, or 
later than, the makers of the 'refuse heaps,' or 'Kjokkenmoddings' of 
that country.  The correspondence between the longitudinal contour 
of the Neanderthal skull and that of some of those skulls from the 
tumuli at Borreby, very accurate drawings of which have been made 
by Mr. Busk, is very close. The occiput is quite as retreating, the 
supraciliary ridges are nearly as prominent, and the skull is as low.  
Furthermore, the Borreby skull resembles the Neanderthal form more 
closely than any of the Australian skulls do, by the much more rapid 
retrocession of the forehead.  On the other hand, the Borreby skulls 
are all somewhat broader, in proportion to their length, than the 
Neanderthal skull, while some attain that proportion of breadth to 
length (80:100) which constitutes brachycephaly.  In conclusion, I 
may say, that the fossil remains of Man hitherto discovered do not 
seem to me to take us appreciably nearer to that lower pithecoid 
form, by the modification of which he has, probably, become what he 
is.  And considering what is now known of the most ancient races of 
men; seeing that they fashioned flint axes and flint knives and bone-
skewers, of much the same pattern as those fabricated by the lowest 
savages at the present day, and that we have every reason to believe 
the habits and modes of living of such people to have remained the 
same from the time of the Mammoth and the tichorhine Rhinoceros 
till now, I do not know that this result is other than might be 
expected.  Where, then, must we look for primaeval Man?  Was the 
oldest 'Homo sapiens' pliocene or miocene, or yet more ancient?  In 
still older strata do the fossilized bones of an Ape more anthropoid, 
or a Man more pithecoid, than any yet known await the researches of 
some unborn paleontologist?  Time will show.  But, in the 
meanwhile, if any form of the doctrine of progressive development is 
correct, we must extend by long epochs the most liberal estimate that 
has yet been made of the antiquity of Man.        
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not merely in outward form, but in all essentials of structure, so 
closely, that the differences between them are inconsiderable, while, 
in their subsequent course they diverge more and more widely from 
one another. And it is a general law, that, the more closely any 
animals resemble one another in adult structure, the longer and the 
more intimately do their embryos resemble one another: so that, for 
example, the embryos of a Snake and of a Lizard remain like one 
another longer than do those of a Snake and of a Bird; and the 
embryo of a Dog and of a Cat remain like one another for a far 
longer period than do those of a Dog and a Bird; or of a Dog and an 
Opossum; or even than those of a Dog and a Monkey. Thus the study 
of development affords a clear test of closeness of structural affinity, 
and one turns with impatience to inquire what results are yielded by 
the study of the development of Man. Is he something apart? Does he 
originate in a totally different way from Dog, Bird, Frog, and Fish, 
thus justifying those who assert him to have no place in nature and 
no real affinity with the lower world of animal life? Or does he 
originate in a similar germ, pass through the same slow and gradually 
progressive modifications, depend on the same contrivances for 
protection and nutrition, and finally enter the world by the help of the 
same mechanism? The reply is not doubtful for a moment, and has 
not been doubtful any time these thirty years. Without question, the 
mode of origin and the early stages of the development of man are 
identical with those of the animals immediately below him in the 
scale:-without a doubt, in these respects, he is far nearer the Apes, 
than the Apes are to the Dog. The Human ovum is about 1/125th of 
an inch in diameter, and might be described in the same terms as that 
of the Dog, so that I need only refer to the figure illustrative (15 A) 
of its structure. 
   Fig. 15. 
 It leaves the organ in which it is formed in a similar fashion and 
enters the organic chamber prepared for its reception in the same 
way, the conditions of its development being in all respects the same. 
It has not yet been possible (and only by some are chance can it ever 
be possible) to study the human ovum in so early a develop- mental 
stage as that of yelk division, but there is every reason to conclude  
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reduced to one-third the natural size.  Figure 30 represents the 
contour of a skull of this kind from Western Port, with the jaw 
attached, and of the Neanderthal skull, both reduced to one-third of 
the size of nature.  A small additional amount of flattening and 
lengthening, with a corresponding increase of the supraciliary ridge, 
would convert the Australian brain case into a form identical with 
that of the aberrant fossil.  And now, to return to the fossil skulls, and 
to the rank which they occupy among, or beyond, these existing 
varieties of cranial conformation.  In the first place, I must remark, 
that, as Professor Schmerling well observed ('supra', p. 300) in 
commenting upon the Engis skull, the formation of a safe judgment 
upon the question is greatly hindered by the absence of the jaws from 
both the crania, so that there is no means of deciding with certainty, 
whether they were more or less prognathous than the lower existing 
races of mankind.  And yet, as we have seen, it is more in this respect 
than any other, that human skulls vary, towards and from, the brutal 
type--the brain case of an average  dolichocephalic European 
differing far less from that of a Negro, for example, than his jaws do.  
In the absence of the jaws, then, any judgment on the relations of the 
fossil skulls to recent Races must be accepted with a certain 
reservation.  But taking the evidence as it stands, and turning first to 
the Engis skull, I confess I can find no character in the remains of 
that cranium which, if it were a recent skull, would give any 
trustworthy clue as to the Race to which it might appertain.  Its 
contours and measurements agree very well with those of some 
Australian skulls which I have examined--and especially has it a 
tendency towards that occipital flattening, to the great extent of 
which, in some Australian skulls, I have alluded.  But all Australian 
skulls do not present this flattening, and the supraciliary ridge of the 
Engis skull is quite unlike that of the typical Australians.  On the 
other hand, its measurements agree equally well with those of some 
European skulls. And assuredly, there is no mark of 
degradation about any part of its structure.  It is, in fact, a fair 
average human skull, which might have belonged to a philosopher, or 
might have contained the thoughtless brains of a savage.  The case of 
the Neanderthal skull is very different.  Under whatever aspect we  
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him in the scale- Man, if his adult and perfect structure be compared 
with theirs, exhibits, as might be expected, a marvellous likeness of 
organization. He resembles them as they resemble one another-he 
differs from them as they differ from one another. -And, though these 
differences and resemblances cannot be weighed and measured, their 
value may be readily estimated; the scale or standard of judgment, 
touching that value being afforded and expressed by the system of 
classification of animals now current among zoologists. A careful 
study of the resemblances and differences presented by animals has, 
in fact, led naturalists to arrange them into groups, or assemblages, 
all the members of each group presenting a certain amount of 
definable resemblance, and the number of points of similarity being 
smaller as the group is larger and vice versa. Thus, all creatures 
which agree only in presenting the few distinctive marks of animality 
form the Kingdom ANIMALIA. The numerous animals which agree 
only in possessing the special characters of Vertebrates form one 
Sub-kingdom of this Kingdom. Then the Sub-kingdom 
VERTEBRATA is subdivided into the five Classes, Fishes, 
Amphibians, Reptiles, Birds, and Mammals, and these into smaller 
groups called Orders... these into Families and Genera... while the 
last are finally broken up into the smallest assemblages, which are 
distinguished by the possession of constant, not-sexual, characters. 
These ultimate groups are Species. Every year tends to bring about a 
greater uniformity of opinion throughout the zoological world as to 
the limits and characters of these groups, great and small. At present, 
for example, no one has the least doubt regarding the characters of 
the classes Mammalia, Aves, or Reptilia; nor does the question arise 
whether any thoroughly well-known animal should be placed in one 
class or the other. Again, there is a very general agreement respecting 
the characters and limits of the orders of Mammals, and as to the 
animals which are structurally necessitated to take a place in one or 
another order. No one doubts, for example, that the Sloth and the 
Anteater, the Kangaroo and the Opossum, the Tiger and the Badger, 
the Tapir and the Rhinoceros, are respectively members of the same 
orders. These successive pairs of animals may, and some do, differ 
from one another immensely, in such matters as the proportions and  
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ethnological collection to possess a single skull which is not 
bisected longitudinally--until the angles and measurements here 
mentioned, together with a number of others of which I cannot speak 
in this place, are determined, and tabulated with reference to the 
basicranial axis as unity, for large numbers of skulls of the different 
races of Mankind, I do not think we shall have any very safe basis for 
that ethnological craniology which aspires to give the anatomical 
characters of the crania of the different Races of Mankind.  At 
present, I believe that the general outlines of what may be safely said 
upon that subject may be summed up in a very few words.  Draw 
a line on a globe from the Gold Coast in Western Africa to the 
steppes of Tartary.  At the southern and western end of that line there 
live the most dolichocephalic, prognathous, curly-haired, dark-
skinned of men--the true Negroes.  At the northern and eastern end of 
the same line there live the most brachycephalic, 
orthognathous, straight-haired, yellow-skinned of men--the Tartars 
and Calmucks.  The two ends of this imaginary line are indeed, so to 
speak, ethnological antipodes.  A line drawn at right angles, or nearly 
so, to this polar line through Europe and Southern Asia to Hindostan, 
would give us a sort of equator, around which round-headed, oval-
headed, and oblong-headed, prognathous and orthognathous, fair and 
dark races--but none possessing the excessively marked characters of 
Calmuck or Negro--group themselves.   
 
Figure 30.--Sections of orthognathous (light contour) and 
prognathous (dark contour) skulls, one-third of the natural size.  a b, 
Basicranial axis; b c, b1 c1, plane of the occipital foramen; d d1, 
hinder end of the palatine bone; e e1, front end of the upper jaw; T 
T1, insertion of the tentorium.   
 
It is worthy of notice that the regions of the antipodal races 
are antipodal in climate, the greatest contrast the world affords, 
perhaps, being that between the damp, hot, steaming, alluvial coast 
plains of the West Coast of Africa and the arid, elevated steppes and 
plateaux of Central Asia, bitterly cold in winter, and as far from the 
sea as any part of the world can be.  From Central Asia eastward to  
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by himself? Or does he differ less from them than they differ from 
one another, and hence must take his place in the same order with 
them? Being happily free from all real, or imaginary, personal 
interest in the results of the inquiry thus set afoot, we should proceed 
to weigh the arguments on one side and on the other, with as much 
judicial calmness as if the question related to a new Opossum. We 
should endeavour to ascertain, without seeking either to magnify or 
diminish them, all the characters by which our new Mammal differed 
from the Apes; and if we found that these were of less structural 
value than those which distinguish certain members of the Ape order 
from others universally admitted to be of the same order, we should 
undoubtedly place the newly discovered tellurian genus with them. I 
now proceed to detail the facts which seem to me to leave us no 
choice but to adopt the last- mentioned course. It is quite certain that 
the Ape which most nearly approaches man in the totality of its 
organisation, is either the Chimpanzee or the Gorilla; and as it makes 
no practical difference, for the purposes of my present argument, 
which is selected for comparison, on the one hand, with Man, and on 
the other hand, with the rest of the Primates, 2 I shall select the latter 
(so far as its organisation is known)-as a brute now so celebrated in 
prose and verse, that all must have heard of him, and have formed 
some conception of his appearance. I shall take up as many of the 
most important points of difference between man and this remarkable 
creature, as the space at my disposal will allow me to discuss, and the 
necessities of the argument demand; and I shall inquire into the value 
and magnitude of these differences, when placed side by side with 
those which separate the Gorilla from other animals of the same 
order. In the general proportions of the body and limbs there is a 
remarkable difference between the Gorilla and Man, which at once 
strikes the eye. The Gorilla's brain-case is smaller, its trunk larger, its 
lower limbs shorter, its upper limbs longer in proportion than those 
of Man. I find that the vertebral column of a full-grown Gorilla, in 
the Museum of the Royal College of Surgeons, measures 27 inches 
along its anterior curvature, from the upper edge of the atlas, or first 
vertebra of the neck, to the lower extremity of the sacrum; that the 
arm, without the hand, is 31 1/2 inches long; that the leg, without the  
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obtuse angle, where, when produced, it cuts the basicranial axis.  If 
the angle made by the line b c. with a b., be called the 'occipital 
angle,' and the angle made by the line a d. with a b. be termed the 
'olfactory angle,' and that made by i T. with a b. the tentorial angle, 
then all these, in the mammal in question, are nearly right angles, 
varying between 80 degrees and 110 degrees.  the angle e f b., or that 
made by the cranial with the facial axis, and which may be termed 
the 'cranio-facial angle,' is extremely obtuse, amounting, in the case 
of the Beaver, to at least 150 degrees.  But if a series of sections of 
mammalian skulls, intermediate between a Rodent and a Man (Fig. 
29), be examined, it will be found that in the higher crania the 
basicranial axis becomes shorter relatively to the cerebral length; that 
the 'olfactory angle' and 'occipital angle' become more obtuse; and 
that the 'cranio-facial angle' becomes more acute by the bending 
down, as it were, of the facial axis upon the cranial axis.  At the same 
time, the roof of the cranium becomes more and more arched, to 
allow of the increasing height of the cerebral hemispheres, which is 
eminently characteristic of man, as well as of that backward 
extension, beyond the cerebellum, which reaches its maximum in the 
South America Monkeys.  So that, at last, in the human skull (Fig. 
30), the cerebral length is between twice and thrice as great as the 
length of the basicranial axis; the olfactory plane is 20 degrees or 30 
degrees on the 'under' side of that axis; the occipital angle, instead of 
being less than 90 degrees, is as much as 150 degrees or 160 degrees; 
the cranio-facial angle may be 90 degrees or less, and the vertical 
height of the skull may have a large proportion to its length.  It will 
be obvious, from an inspection of the diagrams, that the basicranial 
axis is, in the ascending series of Mammalia, a relatively fixed line, 
on which the bones of the sides and roof of the cranial cavity, and of 
the face, may be said to revolve downwards and forwards or 
backwards, according to their position.  The arc described by any one 
bone or plane, however, is not by any means always in proportion 
to the arc described by another.  Now comes the important question, 
can we discern, between the lowest and the highest forms of the 
human cranium anything answering, in however slight a degree, to 
this revolution of the side and roof bones of the skull upon the  
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and both being shorter than the spinal column; while hand and foot 
have nearly the same proportions to one another and to the spine, as 
in Man. In the Spider Monkey (Ateles) the leg is longer than the 
spine, and the arm than the leg; and, finally, in that remarkable 
Lemurine form, the Indri (Lichanotus), the leg is about as long as the 
spinal column, while the arm is not more than 11/18 of its length; the 
hand having rather less and the foot rather more, than one third the 
length of the spinal column These examples might be greatly 
multiplied, but they suffice to show that, in whatever proportion of 
its limbs the Gorilla differs from Man, the other Apes depart still 
more widely from the Gorilla and that, consequently, such 
differences of proportion can have no ordinal value. We may next 
consider the differences presented by the trunk, consisting of the 
vertebral column, or backbone, and the ribs and pelvis, or bony hip-
basin, which are connected with it, in Man and in the Gorilla 
respectively. In Man, in consequence partly of the disposition of the 
articular surfaces of the vertebrae, and largely of the elastic tension 
of some of the fibrous bands, or ligaments, the spinal column, as a 
whole, has an elegant S-like curvature, being convex forwards in the 
neck, concave in the back, convex in the loins, or lumbar region, and 
concave again in the sacral region; an arrangement which gives much 
elasticity to the whole backbone, and diminishes the jar 
communicated to the spine, and through it to the head, by locomotion 
in the erect position. Furthermore, under ordinary circumstances, 
Man has seven vertebrae in his neck, which are called cervical; 
twelve succeed these, bearing ribs and forming the upper part of the 
back, whence they are termed dorsal; five lie in the loins, bearing no 
distinct, or free, ribs, and are called lumbar; five, united together into 
a great bone, excavated in front, solidly wedged in between the hip 
bones, to form the back of the pelvis, and known by the name of the 
sacrum, succeed these; and finally, three or four little more or less 
movable bones, so small as to be insignificant, constitute the coccyx 
or rudimentary tail. In the Gorilla, the vertebral column is similarly 
divided into cervical, dorsal, lumbar, sacral, and coccygeal vertebrae, 
and the total number of cervical and dorsal vertebrae, taken together, 
is the same as in Man; but the development of a pair of ribs to the  
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and the transverse diameter of the human skull may fall below even 
this proportion. People having such skulls were called by Retzius 
'dolichocephalic.'  The most cursory glance at the side views of these 
two skulls will suffice to prove that they differ, in another respect, to 
a very striking extent.  The profile of the face of the Calmuck is 
almost vertical, the facial bones being thrown downwards and under 
the forepart of the skull. The profile of the face of the Negro, on the 
other hand, is singularly inclined, the front part of the jaws projecting 
far forward beyond the level of the fore part of the skull.  In the 
former case the skull is said to be 'orthognathous' or straight-jawed; 
in the latter, it is called 'prognathous,' a term which has been 
rendered, with more force than elegance, by the Saxon equivalent,--
'snouty.'  Various methods have been devised in order to express with 
some accuracy the degree of prognathism or orthognathism of any 
given skull; most of these methods being essentially modifications of 
that devised by Peter Camper, in order to attain what he called the 
'facial angle.'  But a little consideration will show that any 'facial 
angle' that has been devised, can be competent to express the 
structural modifications involved in prognathism and orthognathism, 
only in a rough and general sort of way.  For the lines, the 
intersection of which forms the facial angle, are drawn through 
points of the skull, the position of each of which is modified by a 
number of circumstances, so that the angle obtained is a complex 
resultant of all these circumstances, and is not the expression of any 
one definite organic relation of the parts of the skull.  FIG. 27.--Side 
and front views of the round and orthognathous skull of a Calmuck, 
after Von Baer.  One-third the natural size.  I have arrived at the 
conviction that no comparison of crania is worth very much, that is 
not founded upon the establishment of a relatively fixed base line, to 
which the measurements, in all cases, must be referred.  Nor do I 
think it is a very difficult matter to decide what that base line should 
be.  The parts of the skull, like those of the rest of the animal 
framework, are developed in succession the base of the skull is 
formed before its sides and roof; it is converted into cartilage earlier 
and more completely than the sides and roof:  and the cartilaginous 
base ossifies, and becomes soldered into one piece long before the  
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curved, ischiatic prominences on which the Gibbon habitually rests, 
and which are coated by the so-called "callosities," dense patches of 
skin, wholly absent in the Gorilla, in the Chimpanzee, and in the 
Orang, as in Man! In the lower Monkeys and in the Lemurs the 
difference becomes more striking still, the pelvis acquiring an 
altogether quadrupedal character. But now let us turn to a nobler and 
more characteristic organ-that by which the human frame seems to 
be, and indeed is, so strongly distinguished from all others,-I mean 
the skull. The differences between a Gorilla's skull and a Man's are 
truly immense (Fig. 17). In the former, the face, formed largely by 
the massive jaw-bones, predominates over the brain-case, or cranium 
proper: in the latter, the proportions of the two are reversed. In the 
Man, the occipital foramen, through which passes the great nervous 
cord connecting the brain with the nerves of the body, is placed just 
behind the centre of the base of the skull, which thus becomes evenly 
balanced in the erect posture; in the Gorilla, it lies in the posterior 
third of that base. In the Man, the surface of the skull is 
comparatively smooth, and the supraciliary ridges or brow 
prominences usually project but little-while, in the Gorilla, vast 
crests are developed upon the skull, and the brow ridges over-hang 
the cavernous orbits, like great penthouses. Sections of the skulls, 
however, show that some of the apparent defects of the Gorilla's 
cranium arise, in fact, not so much from deficiency of brain-case as 
from excessive development of the parts of  the face. The cranial 
cavity is not ill-shaped, and the forehead is not truly flattened or very 
retreating in its really well-formed curve being simply disguised by 
the mass of bone which is built up against it (Fig. 17). But the roofs 
of the orbits rise more obliquely into the cranial cavity, thus 
diminishing the space for the lower part of the anterior lobes of the 
brain, and the absolute capacity of the cranium is far less than that of 
Man. So far as I am aware, no human cranium belonging to an adult 
man has yet been observed with a less cubical capacity than 62 cubic 
inches, the smallest cranium observed in any race of men by Morton, 
measuring 63 cubic inches; while, on the other hand, the most , 
capacious Gorilla skull yet measured has a content j of not more than 
34 1/3 cubic inches. Let us assume, for simplicity's sake, that the  
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either be shown to fill up or diminish, to any appreciable extent, the 
structural interval which exists between Man and the man-like apes?  
Or, on the other hand, does neither depart more widely from the 
average structure of the human cranium, than normally formed skulls 
of men are known to do at the present day?  It is impossible to form 
any opinion on these questions, without some preliminary 
acquaintance with the range of variation exhibited by 
human structure in general--a subject which has been but imperfectly 
studied, while even of what is known, my limits will necessarily 
allow me to give only a very imperfect sketch.  The student of 
anatomy is perfectly well aware that there is not a single organ of the 
human body the structure of which does not vary, to a greater or less 
extent, in different individuals. The skeleton varies in the 
proportions, and even to a certain extent in the connexions, of its 
constituent bones.  The muscles which move the bones vary 
largely in their attachments.  The varieties in the mode of distribution 
of the arteries are carefully classified, on account of the 
practical importance of a knowledge of their shiftings to the surgeon.  
The characters of the brain vary immensely, nothing being less 
constant than the form and size of the cerebral hemispheres, and the 
richness of the convolutions upon their surface, while the most 
changeable structures of all in the human brain, are exactly those on 
which the unwise attempt has been made to base the distinctive 
characters of humanity, viz. the posterior cornu of the lateral 
ventricle, the hippocampus minor, and the degree of projection of the 
posterior lobe beyond the cerebellum.  Finally, as all the world 
knows, the hair and skin of human beings may present the most 
extraordinary diversities in colour and in texture.  So far as our 
present knowledge goes, the majority of the structural varieties to 
which allusion is here made, are individual.  The ape-
like arrangement of certain muscles which is occasionally met with 9 
in the white races of mankind, is not known to be more common 
among Negroes or Australians: nor because the brain of the Hottentot 
Venus was found to be smoother, to have its convolutions more 
symmetrically disposed, and to be, so far, more ape-like than that of 
ordinary Europeans, are we justified in concluding a like condition of  
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indicates the plane of the tentonum, which separates the cerebrum 
from the cerebellum; d, the axis of the occipital outlet of the skull. 
The extent of cerebral cavity behind c, which is a perpendicular 
erected on b at the point where the tentorium is attached posteriorly, 
indicates the degree to which the cerebrum overlaps the cerebellum-
the space occupied by which is roughly indicated by the dark 
shading. In comparing these diagrams, it must be recollected, that 
figures on so small a scale as these simply exemplify the statements 
in the text, the proof of which is to be found in the objects 
themselves. 
 
The difference between the Gorilla and the Baboon is even greater 
than it appears at first sight; for the great facial mass of the former is 
largely due to a downward development of the jaws; an essentially 
human character, superadded upon that almost purely forward, 
essentially brutal development of the same parts which characterizes 
the Baboon, and yet more remarkably distinguishes the Lemur. 
Similarly, the occipital foramen of Mycetes (Fig. 17), and still more 
of the Lemurs, is situated completely in the posterior face of the 
skull, or as much further back than that of the Gorilla, as that of the 
Gorilla is further back than that of Man; while, as if to render patent 
the futility of the attempt to base any broad classificatory distinction 
on such a character, the same group of Platyrhine, or American 
monkeys, to which the Mycetes belongs, contains the Ohrysothrix, 
whose occipital foramen is situated far more forward than in any 
other ape, and nearly approaches the position it holds in Man. Again, 
the Orang's skull is as devoid of excessively developed supraciliary 
prominences as a Man's, though some varieties exhibit great crests 
elsewhere (See p. 25); and in some of the Cebine apes and in the 
Chrysothrix, the cranium is as smooth and rounded as that of Man 
himself. What is true of these leading characteristics of the skull, 
holds good, as may be imagined, of all minor features; so that for 
every constant difference between the Gorilla's skull and the Man's a 
similar constant difference of the same order (that is to say, 
consisting in excess or defect of the same quality) may be found 
between the Gorilla's skull and that of some other ape. So that, for  
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position?  In order to solve these doubts, and to decide the question 
whether the great supraciliary projections did, or did not, arise from 
the development of the frontal sinuses, I requested Sir Charles Lyell 
to be so good as to obtain for me from Dr. Fuhlrott, the possessor of 
the skull, answers to certain queries, and if possible a cast, or at any 
rate drawings, or photographs, of the interior of the skull.   
 
Figure 25.--The skull from the Neanderthal cavern.  A. side, B. 
front, and C. top view. One-third the natural size, by Mr. Busk: the 
details from the cast and from Dr. Fuhlrott's photographs.  a glabella; 
b occipital protuberance; d  lambdoidal suture.   
 
Dr. Fuhlrott replied with a courtesy and readiness for which I 
am infinitely indebted to him, to my inquiries, and furthermore sent 
three excellent photographs.  One of these gives a side view of the 
skull, and from it Fig. 25, A. has been shaded.  The second (Fig. 26, 
A.) exhibits the wide openings of the frontal sinuses upon the 
inferior surface of the frontal part of the skull, into which, Dr. 
Fuhlrott writes, "a probe may be introduced to the depth of an inch," 
and demonstrates the great extension of the thickened supraciliary 
ridges beyond the cerebral cavity.  The third, lastly (Fig. 26, B.) 
exhibits the edge and the interior of the posterior, or occipital, part of 
the skull, and shows very clearly the two depressions for the 
lateral sinuses, sweeping inwards towards the middle line of the roof 
of the skull, to form the longitudinal sinus.  It was clear, therefore, 
that I had not erred in my interpretation, and that the posterior lobe of 
the brain of the Neanderthal man must have been as much flattened 
as I suspected it to be.  In truth, the Neanderthal cranium has most 
extraordinary characters.  It has an extreme length of 8 inches, while 
its breadth is only 5.75 inches, or, in other words, its length is to its 
breadth as 100:72.  It is exceedingly depressed, measuring only about 
3.4 inches from the glabello-occipital line to the vertex.  The 
longitudinal arc, measured in the same way as in the Engis skull, is 
12 inches; the transverse arc cannot be exactly ascertained, in 
consequence of the absence of the temporal bones, but was probably 
about the same, and certainly exceeded 10 1/4 inches.  The horizontal  
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other teeth. The roots of the false molar teeth of the Gorilla, again, 
are more complex than in Man, and the proportional size of the 
molars is different. 
 
Figure. 18. Lateral views, of the same length, of the upper jaws of 
various Primates. i, incisors; c, canines; pm, premolars; m, molars. A 
line is drawn through the first molar of Man, Gorilla, Cynocephalus, 
and Cellus, and the grinding surface of the second molar is shown in 
each, its anterior and internal angle being just above the m of m2.  
 
The Gorilla has the crown of the hindmost grinder of the lower jaw 
more complex, and the order of eruption of the permanent teeth is 
different; the permanent canines making their appearance before the 
second and third molars in Man, and after them in the Gorilla. Thus, 
while the teeth of the Gorilla closely resemble those of Man in 
number, kind, and in the general pattern of their crowns, they exhibit 
marked differences from those of Man in secondary respects, such as 
relative size, number of fangs, and order of appearance. But, if the 
teeth of the Gorilla be compared with those of an Ape, no further 
removed from it than a Cynocephalus, or Baboon, it will be .found 
that differences and resemblances of the same order are easily 
observable; but that many of the points in which the Gorilla 
resembles Man are those in which it differs from the Baboon; while 
various respects in which it differs from Man are exaggerated in the 
Cynocephalus. The number and the nature of the teeth remain the 
same in the Baboon as in the Gorilla and in Man. But the pattern of 
the Baboon's upper molars is quite different from that described 
above (Fig. 18), the canines are proportionally longer and more 
knife- like; the anterior premolar in the lower jaw is specially 
modified; the posterior molar of the lower jaw is still larger and more 
complex than in the Gorilla. Passing from the old-world Apes to 
those of the new world, we meet with a change of much greater 
importance than any of these. In such a genus as Cebus, for example 
(Fig. 18), it will be found that while in some secondary points, such 
as the projection of the canines and the diastelna, the resemblance to 
the great ape is preserved; in , other and most important respects, the  
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drawn from the existence of large frontal sinuses, and a prominence 
of the lower frontal region, is confirmed in many ways by other 
observations. By the same characters, according to Pallas, the wild 
horse is distinguished from the domesticated, and, according to 
Cuvier, the fossil cave-bear from every recent species of bear, whilst, 
according to Roulin, the pig, which has become wild in America, and 
regained a resemblance to the wild boar, is thus distinguished from 
the same animal in the domesticated state, as is the chamois from the 
goat; and, lastly, the bull-dog, which is characterised by its large 
bones and strongly-developed muscles from every other kind of dog.  
The estimation of the facial angle, the determination of which, 
according to Professor Owen, is also difficult in the great apes, 
owing to the very prominent supra-orbital ridges, in the present case 
is rendered still more difficult from the absence both of the auditory 
opening and of the nasal spine.  But if the proper horizontal position 
of the skull be taken from the remaining portions of the orbital plates, 
and the ascending line made to touch the surface of the frontal bone 
behind the prominent supra-orbital ridges, the facial angle is not 
found to exceed 56 degrees. 8  Unfortunately, no portions of the 
facial bones, whose conformation is so decisive as regards the form 
and expression of the head, have been preserved.  The cranial 
capacity, compared with the uncommon strength of the corporeal 
frame, would seem to indicate a small cerebral development.  The 
skull, as it is, holds about 31 ounces of millet-seed; and as, from the 
proportionate size of the wanting bones, the whole cranial cavity 
should have about 6 ounces more added, the contents, were it perfect, 
may be taken at 37 ounces.  Tiedemann assigns, as the cranial 
contents in the Negro, 40, 38, and 35 ounces. The cranium holds 
rather more than 36 ounces of water, which corresponds to a capacity 
of 1033.24 cubic centimetres.  Huschke estimates the cranial contents 
of a Negress at 1127 cubic centimetres; of an old Negro at 1146 
cubic centimetres.  The capacity of the Malay skulls, estimated by 
water, equalled 36, 33 ounces, whilst in the diminutive Hindoos it 
falls to as little as 27 ounces."  After comparing the Neanderthal 
cranium with many others, ancient and modern, Professor 
Schaaffhausen concludes thus:--  "But the human bones and cranium  
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general acceptance is not surprising-indeed, at first sight, 
appearances are much in its favour: but, as for the second, one can 
only admire the surpassing courage of its enunciator, seeing that it is 
an innovation which is not only opposed to generally and justly 
accepted doctrines, but which is directly negatived by the testimony 
of all original inquirers, who have specially investigated the matter: 
and that it neither has been, nor can be, supported by a single 
anatomical preparation. It would, in fact, be unworthy of serious 
refutation, except for the general and natural belief that deliberate 
and reiterated assertions must have some foundation. Before we can 
discuss the first point with advantage we must consider with some 
attention, and compare together, the structure of the human hand and 
that of the human foot, so that we may have distinct and clear ideas 
of what constitutes a hand and what a foot. The external form of the 
human hand is familiar enough to everyone. It consists of a stout 
wrist followed by a broad palm, formed of flesh, and tendons, and 
skin, binding together four bones, and dividing into four long and 
flexible digits, or fingers, each of which bears on the back of its last 
joint a broad and flattened nail. The longest cleft between any two 
digits is rather less than half as long as the hand. From the outer side 
of the base of the palm a stout digit goes off, having only two joints 
instead of three; so short, that it only reaches to a little beyond the 
middle of the first joint of the finger next it; and further remarkable 
by its great mobility, in consequence of  which it can be directed 
outwards, almost at a right angle to the rest. This digit is called the 
"pollex," or thumb; and, like the others, It bears a flat nail upon the 
back of its terminal joint. In consequence of the proportions and 
mobility of the thumb, it is what. is termed "opposable "; in other 
words, its extremity can, with the greatest ease be brought into 
contact with the extremities of any of the fingers; a property upon 
which the possibility of our carrying into effect the conceptions of 
the mind so largely depends. The external form of the foot differs 
widely from that of the hand; and yet, when closely compared, the 
two present some singular resemblances. Thus the ankle corresponds 
in a manner with the wrist; the sole with the palm; the toes with the 
fingers; the great toe with the thumb. But the toes, or digits of the  
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v. Meyer for the following remarks on this subject:--  'The incipient 
formation of dendritic deposits, which were formerly regarded as a 
sign of a truly fossil condition, is interesting.  It has even been 
supposed that in diluvial deposits the presence of 'dendrites' might be 
regarded as affording a certain mark of distinction between bones 
mixed with the diluvium at a somewhat later period and the true 
diluvial relics, to which alone it was supposed that these deposits 
were confined.  But I have long been convinced that neither can the 
absence of 'dendrites' be regarded as indicative of recent age, nor 
their presence as sufficient to establish the great antiquity of the 
objects upon which they occur.  I have myself noticed upon 
paper, which could scarcely be more than a year old, dendritic 
deposits, which could not be distinguished from those on fossil 
bones.  Thus I possess a dog's skull from the Roman colony of the 
neighbouring Heddersheim, 'Castrum Hadrianum', which is in no 
way distinguishable from the fossil bones from the Frankish caves; it 
presents the same colour, and adheres to the tongue just as they do; 
so that this character also, which, at a former meeting of German 
naturalists at Bonn, gave rise to amusing scenes between Buckland 
and Schmerling, is no longer of any value.  In disputed cases, 
therefore, the condition of the bone can scarcely afford the means for 
determining with certainty whether it be fossil, that is to say, whether 
it belong to geological antiquity or to the historical period.'  "As we 
cannot now look upon the primitive world as representing a 
wholly different condition of things, from which no transition exists 
to the organic life of the present time, the designation of 'fossil', 
as applied to 'a bone', has no longer the sense it conveyed in the time 
of Cuvier.  Sufficient grounds exist for the assumption that man 
coexisted with the animals found in the 'diluvium'; and many a 
barbarous race may, before all historical time, have disappeared, 
together with the animals of the ancient world, whilst the races 
whose organization is improved have continued the genus.  The 
bones which form the subject of this paper present characters which, 
although not decisive as regards a geological epoch, are, 
nevertheless, such as indicate a very high antiquity.  It may also be 
remarked that, common as is the occurrence of diluvial animal bones  
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longest digit but one; and its metatarsal is far less moveably 
articulated with the tarsus than the metacarpal of the thumb with.. the 
carpus. But a far more important distinction lies in the fact that, 
instead of four more tarsal bones there are only three; and, that these 
three are not. arranged side by side, or in one row. One of them, the 
os calcis or heel bone (ca), lies externally, and sends back the large 
projecting heel; another, the astragalus (as), rests on this by one face, 
and by another, forms, with the bones of the leg, the ankle joint; 
while a third face, directed forwards, is separated from the three 
inner tarsal bones of the row next the metatarsus by a bone called 
the scaphoid (sc). Thus there is a fundamental difference in the 
structure of the foot and the hand, observable when the carpus and 
the tarsus are contrasted: and there are differences of degree 
noticeable when the proportions and the mobility of the metacarpals 
and metatarsals, with their respective digits, are compared 
together. The same two classes of differences become obvious when 
the muscles of the hand are compared with those of the foot. Three 
principal sets of muscles, called "flexors," bend the fingers and 
thumb, as in clenching the fist, and three sets,-the extensors-extend 
them, as in straightening the fingers. These muscles are all "long 
muscles "; that it to say, the fleshy part of each, lying in and being 
fixed to the bones of the arm, is, at the other end, continued into 
tendons, or rounded cords, which pass into the hand, and are 
ultimately fixed to the bones which are to be moved. Thus, when the 
fingers are bent, the fleshy parts of the flexors of the fingers, placed 
in the arm, contract, in virtue of their peculiar endowment as 
muscles; and pulling the tendinous cords, connecting with their ends, 
cause them to pull down the bones of the fingers towards the 
palm. Not only are the principal flexors of the fingers and of the 
thumb long muscles, but they remain quite distinct from one another 
throughout their whole length. In the foot, there are also three 
principal flexor muscles of the digits or toes, and three principal 
extensors; but one extensor and one flexor are short muscles; that is 
to say, their fleshy parts are not situated in the leg (which 
corresponds with the arm), but in the back and in the sole of the foot 
-regions which correspond with the back and the palm of the  
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Giant's bones.      Fossil bones.                         
 mm. inches            mm. inches 

 
Length..........................………….........542 = 21.4"..…..438 = 17.4"  
Diameter of head of femur.............…... 54 =  2.14"…..... 53 = 2.0"      
Diameter of lower articular end, from  
 one condyle to the other......……........... 89 = 3.5".…...... 87 = 3.4"  
Diameter of femur in the middle.....…..... 33 = 1.2".…..... 30 = 1.1"  
 
 
 
 "2.  A perfect right humerus, whose size shows that it belongs to 
the thigh-bones.  
                                                          mm.   inches           
Length..................………...................312 = 12.3"            
Thickness in the middle.............…...... 26 = 1.0"            
Diameter of head.....................……..... 49 = 1.9"   
 
"Also a perfect right radius of corresponding dimensions, and 
the upper-third of a right ulna corresponding to the humerus and 
radius.   
 
"3.  A left humerus of which the upper-third is wanting, and which is 
so much slenderer than the right as apparently to belong to a 
distinct individual; a left 'ulna', which, though complete, is 
pathologically deformed, the coronoid process being so much 
enlarged by bony growth, that flexure of the elbow beyond a right 
angle must have been impossible; the anterior fossa of the humerus 
for the reception of the coronoid process being also filled up with a 
similar bony growth.  At the same time, the olecranon is curved 
strongly downwards.  As the bone presents no sign of rachitic 
degeneration, it may be supposed that an injury sustained during life 
was the cause of the anchylosis.  When the left ulna is compared with 
the right radius, it might at first sight be concluded that the bones 
respectively belonged to different individuals, the ulna being more 
than half an inch too short for articulation with a corresponding  
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wide acceptance as a name for the Simian group. But the most 
cursory anatomical investigation at once proves that the resemblance 
of the so-called "hind hand" to a true hand, is only skin deep, and 
that, in all essential respects, the hind limb of the Gorilla is as truly 
terminated by a foot as that of man. The tarsal bones, in all important 
circumstances of number, disposition, and form, resemble those of 
man (Fig. 20). The metatarsals and digits, on the other hand, are 
proportionally longer and more slender, while the great toe is not 
only proportionally shorter and weaker, but its metatarsal bone is 
united by a more moveable joint with the tarsus. At the same time, 
the foot is set more obliquely upon the leg than in man. As to the 
muscles, there is a short flexor, a short extensor, and a peronmus 
longus, while the tendons of the long flexors of the great toe and of 
the other toes are united together and with an accessory fleshy 
bundle. The hind limb of the Gorilla, therefore, ends in a true foot, 
with a very moveable great toe. It is a prehensile foot, indeed, but is 
in no sense a hand; it is a foot which differs from that of man not in 
any fundamental character, but in mere proportions, in the degree of 
mobility, and in the secondary arrangement of its parts. It must not be 
supposed, however, because I speak of these differences as not 
fundamental, that I wish to underrate their value. They are important 
enough in their way, the structure of the foot being in strict 
correlation with that of the rest of the organism in each case. Nor can 
it be doubted that the greater division of physiological labour in Man, 
so that the function of support is thrown wholly on the leg and foot, 
is an advance in organization of very great moment to him; but, after 
all, regarded anatomically, the resemblances between the foot of Man 
and the foot of the Gorilla are far more striking and important than 
the differences. I have dwelt upon this point at length, because it is 
one regarding which much delusion prevails; but I might have passed 
it over without detriment to my argument, which only requires me to 
show that, be the differences between the hand and foot of Man and 
those of the Gorilla what they may- the differences between those of 
the Gorilla, and those of the lower Apes are much greater. It is not 
necessary to descend lower in the scale than the Orang for conclusive 
evidence on this head. The thumb of the Orang differs more from  
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frontal suture is indicated externally by a slight ridge; and where it 
joins the coronal, this ridge rises into a small protuberance.  The 
course of the sagittal suture is grooved, and above the angle of the 
occipital bone the parietals are depressed.                                                

 
 
The numbers in brackets are those which I should assign to the 
different measures, as taken from the plaster cast.--G. B.   

 
   mm.    

inches 
The length of the skull from the  
nasal process of the frontal over the  
vertex to the superior semicircular  
lines of the occipital measures.............................303 (300) = 12.0".  
 
Circumference over the orbital ridges  
and the superior semicircular  
lines of the occipital...................................……....590 (590) = 23.37" 
or 23".  
 
Width of the frontal from the middle  
of the temporal line on one side to  
the same point on the opposite..........………..........104 (114) = 4.1"--
4.5".  
 
Length of the frontal from the nasal.  
process to the coronal suture.......…………….........133 (125) = 
5.25"--5".  
 
Extreme width of the frontal sinuses....………….........25 (23) = 1.0"-
-0.9".  
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the slips-Again, the Gorilla differs slightly from Man in the mode of 
interlacing of the long flexor tendons: and the lower apes differ from 
the Gorilla in exhibiting yet other, sometimes very complex, 
arrangements of the same parts, and occasionally in the absence of 
the accessory fleshy bundle. Throughout all these modifications it 
must be recollected that the foot loses no one of its essential 
characters. Every monkey and Lemur exhibits the characteristic 
arrangement of tarsal bones, possesses a short flexor and short 
extensor muscle, and a peronaeus  longus. Varied as the proportions 
and appearance of the organ may be, the terminal division of the hind 
limb remains, in plan and principle of construction, a foot, and never, 
in those respects, can be confounded with a hand. Hardly any part of 
the bodily frame, then, could be found better calculated to illustrate 
the truth that the structural differences between Man and the highest 
Ape are of less value than those between the highest and the lower 
Apes, than the hand or the foot; and yet, perhaps, there is one organ 
the study of which enforces the same conclusion in a still more 
striking manner-and that is the Brain. But before entering upon the 
precise question of the amount of difference between the Ape's brain 
and that of Man, it is necessary that we should clearly understand 
what constitutes a great, and what a small difference in cerebral 
structure; and we shall be best enabled to do this by a brief study of 
the chief modifications which the brain exhibits in the series of 
vertebrate animals. The brain of a fish is very small, compared with 
the spinal cord into which it is continued, and with the nerves which 
come off from it: of the segments of which it is composed-,--the 
olfactory lobes, the cerebral hemispheres, and the succeeding 
divisions-no one predominates so much over the rest as to obscure or 
cover them; and the so-called optic lobes are, frequently, the largest 
masses of all. In Reptiles, the mass of the brain, relatively to the 
spinal cord, increases and the cerebral hemispheres begin to 
predominate over the other parts; while in Birds this predominance is 
still more marked. The brain of the lowest Mammals, such as the 
duck-billed Platypus and the Opossums and Kangaroos, exhibits a 
still more definite advance in the same direction. The cerebral 
hemispheres have now so much increased in size as; more or less, to  
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known to exist, even in the most barbarous races.  2nd. That these 
remarkable human remains belonged to a period antecedent to the 
time of the Celts and Germans, and were in all probability 
derived from one of the wild races of North-western Europe, spoken 
of by Latin writers; and which were encountered as autochthones by 
the German immigrants.  And 3rdly.  That it was beyond doubt that 
these human relics were traceable to a period at which the latest 
animals of the diluvium still existed; but that no proof of this 
assumption, nor  consequently of their so-termed 'fossil' condition, 
was afforded by the circumstances under which the bones were 
discovered.  FIG. 23.--The Engis skull viewed from above (A) and in 
front (B).  "As Dr. Fuhlrott has not yet published his description of 
these circumstances, I borrow the following account of them from 
one of his letters. A small cave or grotto, high enough to admit a 
man, and about 15 feet deep from the entrance, which is 7 or 8 feet 
wide, exists in the southern wall of the gorge of the Neanderthal, as it 
is termed, at a distance of about 100 feet from the Dussel, and about 
60 feet above the bottom of the valley.  In its earlier and 
uninjured condition, this cavern opened upon a narrow plateau lying 
in front of it, and from which the rocky wall descended almost 
perpendicularly into the river.  It could be reached, though with 
difficulty, from above. The uneven floor was covered to a thickness 
of 4 or 5 feet with a deposit of mud, sparingly intermixed with 
rounded fragments of chert. In the removing of this deposit, the 
bones were discovered.  The skull was first noticed, placed nearest to 
the entrance of the cavern; and further in, the other bones, lying in 
the same horizontal plane.  Of this I was assured, in the most positive 
terms, by two labourers who were employed to clear out the grotto, 
and who were questioned by me on the spot.  At first no idea was 
entertained of the bones being human; and it was not till several 
weeks after their discovery that they were recognised as such by me, 
and placed in security.  But, as the importance of the discovery was 
not at the time perceived, the labourers were very careless in the 
collecting, and secured chiefly only the larger bones; and to this 
circumstance it may be attributed that fragments merely of the 
probably perfect skeleton came into my possession'  "My anatomical  
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which are technically termed "sulci," separating ridges or 
"convolutions" of the substance of the brain; and the smaller species 
of all orders tend to a similar smoothness of brain. But, in the higher 
orders, and especially the larger members of these orders, the 
grooves, or sulci, become extremely numerous, and the intermediate 
convolutions proportionately more complicated in their meanderings, 
until, in the Elephant, the Porpoise, the higher Apes, and Man, the 
cerebral surface appears a perfect labyrinth of tortuous  
foldings. Where a posterior lobe exists and presents its customary 
cavity-the posterior cornu-it commonly happens that a particular 
sulcus appears upon the inner and under surface of the lobe, parallel 
with and beneath the floor of the cornu- which is, as it were, arched 
over the roof of the sulcus. It is as if the groove had been formed by 
indenting the floor of the posterior horn from without with a blunt 
instrument, so that the floor should rise as a convex eminence. Now 
this eminence is what has been termed the "Hippocampus minor;" the 
"Hippocampus major" being a larger eminence in the floor of the 
descending cornu. What may be the functional importance of either 
of these structures we know not. As if to demonstrate, by a striking 
example, the impossibility of erecting any cerebral barrier between 
man and the apes, Nature has provided us, in the latter animals, with 
an almost complete series of gradations from brains little higher than 
that of a Rodent, to brains little lower than that of Man. And it is a 
remarkable circumstance, that though so far as our present 
knowledge extends, there is one true structural break in the series of 
forms of Simian brains, this hiatus does not lie between Man and the 
man-like apes, but. between the lower and the lowest Simians; or, in 
other words, between the old and new world apes and monkeys, and 
the Lemurs. Every Lemur which has yet been examined, in fact, has 
its cerebellum partially visible from above, and its posterior lobe, 
with the contained posterior cornu and hippo-campus minor, more or 
less rudimentary. Every Marmoset, American monkey, old world 
monkey, Baboon, or Man-like ape, on the contrary, has its 
cerebellum entirely hidden, posteriorly, by the cerabral lobes, and 
possesses a large posterior cornu, with a well-developed 
hippocampus minor. In many of these creatures, such as the Saimiri  
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figure, are readily traceable in the cast.  The sutures are also 
discernible, but the complex disposition of their serrations, shown in 
the figure, is not obvious in the cast.  Though the ridges which give 
attachment to muscles are not excessively prominent, they are well 
marked, and taken together with the apparently well developed 
frontal sinuses, and the condition of the sutures, leave no doubt on 
my mind that the skull is that of an adult, if not middle-aged 
man.  The extreme length of the skull is 7.7 inches.  Its extreme 
breadth, which corresponds very nearly with the interval between the 
parietal  protuberances, is not more than 5.4 inches.  The proportion 
of the length to the breadth is therefore very nearly as 100 to 70.  If a 
line be drawn from the point at which the brow curves in towards the 
root of the nose, and which is called the 'glabella' (a) (Fig. 22), to 
the occipital protuberance (b), and the distance to the highest point 
of the arch of the skull be measured perpendicularly from this line, 
it will be found to be 4.75 inches.  Viewed from above, Fig. 24, A, 
the forehead presents an evenly rounded curve, and passes into the 
contour of the sides and back of the skull, which describes a tolerably 
regular  elliptical curve. The front view (Fig. 24, B) shows that the 
roof of the skull was very regularly and elegantly arched in the 
transverse direction, and that the transverse diameter was a little less 
below the parietal protuberances, than above them.   
 
Figure 24. The Engis skull viewed from above (A) and in front (B). 
 
The forehead cannot be called narrow in relation to the rest of the 
skull, nor can it be called a retreating forehead; on the contrary, the 
antero-posterior contour of the skull is well arched, so that the 
distance along that contour, from the nasal depression to the occipital 
protuberance, measures about 13.75 inches. The transverse arc of the 
skull, measured from one auditory foramen to the other, across the 
middle of the sagittal suture, is about 13 inches.  The sagittal suture 
itself is 5.5 inches long.  The supraciliary prominences or brow-
ridges (on each side of a, Fig. 22) are well, but not excessively, 
developed, and are separated by a median depression.  Their 
principal elevation is disposed so obliquely that I judge them to be  
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Surgeons, the latter from a photograph of a cast of a Chimpanzee’s 
skull, which illustrates the paper by Mr. Marshall “On the Brain of 
the Chimpanzee" in the Natural History Review for July, 1861. The 
sharper definition of the lower edge of the cast of the cerebral 
chamber in the Chimpanzee arises from the circumstance that the 
tentorium remained in that skull and not in the Man's. The cast more 
accurately represents the brain in the Chimpanzee than in the Man; 
and the great backward projection of the posterior lobes of the 
cerebrum of the former, beyond the cerebellum, is conspicuous.  
 
 
For there is a very marked groove in every such skull, as in the 
human skull-which indicates the line of attachment of what is termed 
the tentorium-a sort of parchment-like shelf, or partition, which, in 
the recent state, is interposed between the cerebrum and cerebellum, 
and prevents the former from pressing upon the latter. (See Fig. 
17.) This groove, therefore, indicates the line of separation between 
that part of the cranial cavity which contains the cerebrum, and that 
which contains the cerebellum; and as the brain exactly fills the 
cavity of the skull, it is obvious that the relations of these two parts 
of the cranial cavity at once informs us of the relations of their con- 
tents. Now in man, in all the old world, and in all the new world 
Simiae, with one exception, when the face is directed forwards, this 
line of attachment of the tentorium, or impression for the lateral 
sinus, as it is technically called, is nearly horizontal, and the cerebral 
chamber invariably over- laps or projects behind the cerebellar 
chamber. In the Howler Monkey or Mycetes (see Fig. 17), the line 
passes obliquely upwards and backwards, and the cerebral overlap is 
almost nil; while in the Lemurs, as in the lower mammals, the line is 
much more inclined in the same direction, and the cerebellar 
chamber projects considerably beyond the cerebral. When the gravest 
errors respecting points so easily settled as this question respecting 
the posterior lobes, can be authoritatively propounded, it is no 
wonder that matters of observation, of no very complex character, 
but still requiring a certain amount of care, should have fared worse. 
Any one who cannot see the posterior lobe in an ape's' brain is not  
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yet pierced the gum. Detached milk molars and some fragments of a 
human skull proceed from this same place.  The Figure 3 represents a 
human superior incisor tooth, the size of which is truly remarkable. 
2  Figure 4 is a fragment of a superior maxillary bone, the molar 
teeth of which are worn down to the roots. "I possess two vertebrae, a 
first and last dorsal. "A clavicle of the left side (see Plate III., Fig. 1); 
although it belonged to a young individual, this bone shows that he 
must have been of great stature. 3 "Two fragments of the radius, 
badly preserved, do not indicate that the height of the man, to whom 
they belonged, exceeded five feet and a half. "As to the remains of 
the upper extremities, those which are in my possession consist 
merely of a fragment of an ulna and of a radius (Plate III., Figs. 5 and 
6). "Figure 2, Plate IV., represents a metacarpal bone, contained in 
the breccia, of which we have spoken; it was found in the lower part 
above the cranium: add to this some metacarpal bones, found at very 
different distances, half-a-dozen metatarsals, three phalanges of the 
hand, and one of the foot.  "This is a brief enumeration of the remains 
of human bones collected in the cavern of Engis, which has 
preserved for us the remains of three  individuals, surrounded by 
those of the Elephant, of the Rhinoceros, and of Carnivora of species 
unknown in the present creation."  From the cave of Engihoul, 
opposite that of Engis, on the right bank of the Meuse, Schmerling 
obtained the remains of three other individuals of Man, among which 
were only two fragments of parietal bones, but many bones of the 
extremities.  In one case a broken fragment of an ulna was soldered 
to a like fragment of a radius by stalagmite, a condition frequently 
observed among the bones of the Cave Bear (Ursus spelaeus), found 
in the Belgian caverns.  It was in the cavern of Engis that Professor 
Schmerling found, incrusted with stalagmite and joined to a stone, 
the pointed bone implement, which he has figured in Fig. 7 of his 
Plate XXXVI., and worked flints were found by him in all those 
Belgian caves, which contained an abundance of fossil bones.  A 
short letter from M. Geoffroy St. Hilaire, published in the 
'Comptes Rendus' of the Academy of Sciences of Paris, for July 2nd, 
1838, speaks of a visit (and apparently a very hasty one) paid to the 
collection of Professor 'Schermidt' (which is presumably a misprint  
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compared with that between the Chimpanzee brain and that of a 
Lemur. It must not be overlooked, however, that there is a very 
striking difference in absolute mass and weight between the lowest 
human brain and that of the highest ape-a difference which is all the 
more remarkable when we recollect that a full. grown Gorilla is 
probably pretty nearly twice as heavy as a Bosjesman, or as many an 
European woman. It may be doubted whether a healthy human adult 
brain ever weighed less than thirty- one or two ounces, or that the 
heaviest Gorilla brain has exceeded twenty ounces. This is a very 
noteworthy circumstance, and doubtless will one day help to furnish 
an explanation of the great gulf which intervenes between the lowest 
man and the highest ape in intellectual power; 7 but it has little 
systematic value, for the simple reason that, as may be concluded 
from what has been already said respecting cranial capacity,  the 
difference in weight of brain between the highest and the lowest men 
is far greater, both relatively and absolutely, than that between the 
lowest man and the highest ape. 
 
Figure 22. Drawing of the cerebral hemisphere of Man and of a 
Chimpanzee of the same length, in order to show the relative 
proportions of the parts: the former taken from a specimen, which 
Mr. Flower, Conservator of the Museum of the Royal College of 
Surgeons, was good enough to dissect for me; the latter, from the 
photograph of a similarly dissected Chimpanzee's brain, given in Mr. 
Marshall's paper above referred to a posterior lobe; b; lateral 
ventricle; c, posterior cornu; x, the hippocampus minor.  
 
 
The latter, as has been seen, is represented by, say twelve, ounces of 
cerebral substance absolutely or by 32 : 20 relatively; but as the 
largest recorded human brain weighed between 65 and 66 ounces, the 
former difference is represented by more than 33 ounces absolutely, 
or by 65 : 32 relatively. Regarded systematically, the cerebral 
differences of man and apes, are not of more than generic value; his 
Family distinction resting chiefly on his dentition, lis pelvis, and his 
lower limbs. Thus, whatever system of organs be studied, the  
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the following  paragraphs are extracted, the precise expressions of 
the author being, as far as possible, preserved.  "In the first place, I 
must remark that these human remains, which are in my possession, 
are characterized like thousands of bones which I have lately been 
disinterring, by the extent of the decomposition which they have 
undergone, which is precisely the same as that of the extinct species: 
all, with a few exceptions, are broken; some few are rounded, as is 
frequently found to be the case in fossil remains of other species.  
The fractures are vertical or oblique; none of them are eroded; their 
colour does not differ from that of other fossil bones, and varies from 
whitish yellow to blackish.  All are lighter than recent bones, with the 
exception of those which have a calcareous incrustation, and the 
cavities of which are filled with such matter.  "The cranium which I 
have caused to be figured, Plate I., Figs. 1, 2, is that of an old person. 
The sutures are beginning to be effaced: all the facial bones are 
wanting, and of the temporal bones only a fragment of that of the 
right side is preserved.  "The face and the base of the cranium had 
been detached before the skull was deposited in the cave, for we 
were unable to find those parts, though the whole cavern was 
regularly searched. The cranium was met with at a depth of a metre 
and a half [five feet nearly], hidden under an osseous breccia, 
composed of the remains of small animals, and containing one 
rhinoceros tusk, with several teeth of horses and of ruminants.  This 
breccia, which has been spoken of above (p. 30), was a metre [3 1/4 
feet about] wide, and rose to the height of a metre and a half above 
the floor of the cavern, to the walls of which it 
adhered strongly.  "The earth which contained this human skull 
exhibited no trace of disturbance: teeth of rhinoceros, horse, hyaena, 
and bear, surrounded it on all sides.   
 
Figure 23.--The skull from the cave of Engis--viewed from the right 
side. a glabella, b occipital protuberance, (a to b glabello-occipital 
line), c auditory foramen.   
 
"The famous Blumenbach 1 has directed attention to the 
differences presented by the form and the dimensions of human  
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embraces the old world apes; the third, the PLATYRHINI, all new 
world apes, except the Marmosets; the fourth, 
the ARCTOPITHECINI, contains the Marmosets; the fifth, the 
LEMURINI, the Lemurs-from which , Oheiromys should probably 
be excluded to form a sixth distinct family, the CHEIROMYINI; 
while the seventh, the GALEOPITHECINI, contains only the flying 
Lemur Galeopithecus,-a strange form which almost touches on the 
Bats, as the Oheiromys puts on a Rodent clothing, and the Lemurs 
simulate Insectivora. Perhaps no order of mammals presents us with 
so extraordinary a series of gradations as this-leading us insensibly 
from the crown and summit of the animal creation down to creatures, 
from which there is but a step, as it seems, to the lowest, smallest, 
and least intelligent of the placental Mammalia. It is as if nature 
herself had foreseen the arrogance of man, and with Roman severity 
had provided that his intellect, by its very triumphs, should call into 
prominence the slaves, admonishing the conqueror that he is but 
dust. These are the chief facts, this is the immediate conclusion from 
them to which I adverted in the , commencement of this Essay. The 
facts, I believe, cannot be disputed; and if so, the conclusion appears 
to me to be inevitable. But if Man be separated by no greater 
structural barrier from the brutes than they are from one another-then 
it seems to follow that if any process of physical causation can be 
discovered by which the genera and families of ordinary animals 
have been produced, that process of causation is amply sufficient to 
account for the origin of Man. In other words, if it could be shown 
that the Marmosets, for example, have arisen by gradual modification 
of the ordinary Platyrhini, or that both Marmosets and Platyrhini are 
modified ramifications of a primitive stock-then, there would be no 
rational ground for doubting that man might have originated, in the 
one case, by the gradual modification of a man-like ape; or, in the 
other case, as a ramification of the same primitive stock as those 
apes. At the present moment, but one such process of physical 
causation has any evidence in its favour; or, in other words, there is 
but one hypothesis regarding the origin of species of animals in 
general which has any scientific existence -that propounded by Mr. 
Darwin. For Lamarck, sagacious as many of his views were, mingled  
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8.  It is so rare a pleasure for me to find Professor Owen's opinions in 
entire accordance with my own, that I cannot forbear from quoting a 
paragraph which appeared in his Essay" On the Characters, &c., of 
the Class Mammalia," in the Journal of the Proceedings of the 
Linnean Society of London for 1857, but is unaccountably omitted in 
the "Reade Lecture" delivered before the University of Cambridge 
two years later, which is otherwise nearly a reprint of the paper in 
question. Prof. Owen writes: “ Not being able to appreciate or 
conceive of the distinction between the psychical phenomena of a 
Chimpanzee and of a Boschlsman or of an Aztec, with arrested brain 
growth, as being of a nature so essential as to preclude a comparison 
between them, or as being other than a difference of degree, I cannot 
shut my eyes to the significance of that all-pervading similitude of 
structure- every tooth, every bone, strictly homologous-which makes 
the determination of the difference between Homo and Pithecus the 
anatomist's difficulty. Surely it is a little singular, that the" 
anatomist," who finds it "difficult " to determine " the difference " 
between Homo and Pithecus, should yet range them on anatomical 
grounds, in distinct sub-classes. 
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I HAVE endeavoured to show, in the preceding Essay, that the 
ANTHROPINI, or Man Family, form a very well defined group of 
the Primates, between which and the immediately following Family, 
the CATARHINI, there is, in the existing world, the same entire 
absence of any transitional form or connecting link, as between the  
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Geographical Distribution, and of Paleontology, become connected 
together, and exhibit a meaning such as they never possessed before; 
and I, for one, am fully convinced, that if not precisely true, that 
hypothesis is as near an approximation to the truth as, for example, 
the Copernican hypothesis was to the true theory of the planetary 
motions. But, for all this, our acceptance of the Darwinian hypothesis 
must be provisional so long as one link in the chain of evidence is 
wanting; and so long as all the animals and plants certainly produced 
by selective breeding from a common stock are fertile, and their 
progeny are fertile with one another, that link will be wanting. For, 
so long, selective breeding will not be proved to be competent to do 
all that is required of it to produce natural species. I have put this 
conclusion as strongly as possible before the reader, because the last 
position in which I wish to find myself is that of an advocate for Mr. 
Darwin's, or any other views; if by an advocate is meant one whose 
business it is to smooth over real difficulties, and to persuade , where 
he cannot convince. In justice to Mr. Darwin, however, it must be 
admitted that the conditions of fertility and sterility are very ill 
understood, and that every day's advance in knowledge leads us to 
regard the hiatus in his evidence as of less and less importance, when 
set against the multitude of facts which harmonize with, or receive an 
explanation from, his doctrines. I adopt Mr. Darwin's hypothesis, 
therefore, subject to the production of proof that physiological 
species may be produced by selective breeding; just as a physical 
philosopher may accept the undulatory theory of light, subject to the 
proof of the existence of the hypothetical ether; or as the chemist 
adopts the atomic theory, subject to the proof of the existence of 
atoms; and for exactly the same reasons, namely, that it has an 
immense amount of prima facie probability: that it is the only means 
at present within reach of reducing the chaos of observed facts to 
order; and lastly, that it is the most powerful instrument of 
investigation which has been presented to naturalists since the 
invention of the natural system of classification, and the 
commencement of the systematic study of embryology. But even 
leaving Mr. Darwin's views aside, the whole analogy of natural 
operations furnishes so complete and crushing an argument against  
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115 cubic inches) was, however, that of a woman; next to it comes 
the brain of Cuvier (1861 grammes), then Byron (1807 grammes), 
and then an insane person (1783 grammes). The lightest adult brain 
recorded (720 grammes) was that of an idiotic female. The brains of 
five children, four years old, weighed between 1275 and 992 
grammes. So that it may be safely said, that an average European 
child of four years old has a. brain twice as large as that of an adult 
Gorilla. 
 
 
6 . In speaking of the foot of his "Pygmie," Tyson remarks, p. 13:-
 "But this part in the formation and in its function too, being like a 
Hand than a Foot: for the distinguishing this sort of animals from 
others, I have thought whether it might not be reckoned and called 
rather Quad- rumanus than Quadrupes, i. e. a four-handed rather than 
a four-footed animal." As this passage was published in 1699, M. I. 
G. St. Hilaire is clearly in error In ascribing the invention of the term 
"quadrumanous" to Buffon, though "bimanous" may belong to him. 
Tyson uses "Quadrumanus" in several places, as at p. 91. ..."Our 
Pygmie is no Man, nor yet the common Ape, but a sort of Animal 
between both; and though a Biped, yet of the Quadrumanus-kind: 
though some Men too have been observed to use their feet like hands 
as I have seen several .” 
 
 
7 . I say help to furnish: for I by no means believe that it was any 
original difference of cerebral quality, or quantity, which caused that 
divergence between the human and the pithecoid stirpes, which has 
ended in the present enormous gulf between them. It is no doubt 
perfectly true, in a certain sense, that all difference of function is a 
result of difference of structure; or, in other words, of difference in 
the combination of the primary molecular forces of living substance; 
and, starting from this undeniable axiom, objectors occasionally, and 
with much seeming plausibility, argue that the vast intellectual 
chasm , between the Ape and Man implies a corresponding structural 
chasm in the organs of the intellectual functions so that, it is said, the  
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or is more certain that whether from them or not, he is assuredly not 
of them. No one is less disposed to think likely of the present dignity, 
or despairingly of the future hopes, of the only consciously 
intelligent denizen of this world. We are indeed told by those who 
assume authority in these matters, that the two sets of opinions are 
incompatible, and that the belief in the unity of origin of man and 
brutes involves the brutalization and degradation of the former. But 
is this really so? Could not a sensible child confute by obvious 
arguments, the shallow rhetoricians who would force this conclusion 
upon us? Is it, indeed, true, that the Poet, or the Philosopher, or the 
Artist whose genius is the glory of his age, is degraded from his high 
estate by the undoubted historical probability, not to say certainty, 
that he is the direct descendant of some naked and bestial savage, 
whose intelligence was just sufficient to make him a little more 
cunning than the Fox, and by so much more dangerous than the 
Tiger? Or is he bound to howl and grovel on all fours because of the 
wholly unquestionable fact, that he was once an egg, which no 
ordinary power of discrimination  could distinguish from that of a 
Dog? Or is the philanthropist, or the saint, to give up his endeavours 
to lead a noble life, because the simplest study of man's nature 
reveals, at its foundations, all the selfish passions, and fierce 
appetites of the merest quadruped? Is mother-love vile because a hen 
shows it, or fidelity base because dogs possess it? The common sense 
of the mass of mankind will answer these questions without a 
moment's hesitation. Healthy humanity, finding itself hard pressed to 
escape from real sin and degradation, will leave the brooding over 
speculative pollution to the cynics and the "righteous over-much " 
who, disagreeing in everything else, unite in blind insensibility to the 
nobleness of the visible world, and in inability to appreciate the 
grandeur of the place Man occupies therein. Nay more, thoughtful 
men, once escaped from the blinding influences of traditional 
prejudice, will find in the lowly stock whence Man has sprung, the 
best evidence of the splendour of his capacities; and will discern in 
his long progress through the Past, a reasonable ground of faith in his 
attainment of a nobler Future. They will remember that in comparing 
civilised man with the animal world, one is as the Alpine traveller,  
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who sees the mountains soaring into the sky and can hardly discern 
where the deep shadowed crags and roseate peaks end, and where the 
clouds of heaven begin. Surely the awe struck voyager may be 
excused if, at first, he refuses to believe the geologist, who tells him 
that these glorious masses are, after all, the hardened mud of 
primeval seas, or the cooled slag of subterranean furnaces-of one 
substance with the dullest clay, but raised by inward forces to that 
place of proud and seemingly inaccessible glory. But the geologist is 
right; and due reflection on his teachings, instead of diminishing our 
reverence and our wonder, adds all the force of intellectual sublimity 
to the mere aesthetic intuition of the uninstructed beholder. And after 
passion and prejudice have died away, the same result will attend the 
teachings of the naturalist respecting that great Alps and Andes of the 
living world-Man. Our reverence for the nobility of manhood will 
not be lessened by the knowledge that Man is, in substance and in 
structure, one with the brutes; for, he alone possesses the marvellous 
endowment of intelligible and rational speech, whereby, in the 
secular period of his existence, he has slowly accumulated and 
organised the experience which is almost wholly lost with the 
cessation of every individual life in other animals; so that, now, he 
stands raised a mountain top, far above the level of his humble 
fellows, and transfigured from his grosser nature by reflecting, here 
and there, a ray from the infinite source of truth.  
 
 
 
1. It will be understood that, in the preceding Essay, I have selected 
for notice from the vast mass of papers which have been written upon 
the man-like Apes, only those which seem to me to be of special 
moment.  
 
 
2. We are not at present thoroughly acquainted with the brain of the 
Gorilla, and therefore, in discussing cerebral characters, I shall take 
that of the Chimpanzee as my highest term among the Apes. 
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